Refined structure of the doubly intercalated d(TATAFBGCATA)2 aflatoxin B1 adduct.
The refined solution structure for the 8, 9-dihydro-8-(N7-guanyl)-9-hydroxyaflatoxin B1 adduct was refined from the oligodeoxynucleotide duplex d(TATAFBGCATA)2 using a molecular dynamics protocol restrained by NOE data obtained from 1H NMR and compared with the refined structure of the unmodified oligomer, d(TATGCATA)2. The two aflatoxin B1 (AFB1) moieties were symmetry related by the pseudodyad axis of the self-complementary oligodeoxynucleotide. Each AFB1 intercalated into the helix above the 5'-face of the modified guanine, corroborating NMR spectroscopic data [Gopalakrishnan, S., Harris, T. M., and Stone, M. P. (1990) Intercalation of Aflatoxin B1 in Two Oligodeoxynucleotide Adducts: Comparative 1H NMR Analysis of d(ATCAFBGAT).d(ATCGAT) and d(ATAFBGCAT)2 Biochemistry 29, 10438-10448]. Molecular dynamics calculations restrained with 292 experimentally and empirically derived distances refined a family of structures characterized by pairwise root mean square differences of <1.3 A. Complete relaxation matrix calculations yielded a sixth root residual of 11 x 10(-2). Comparison of the refined structure with that of the corresponding unmodified oligodeoxynucleotide suggested that the two AFB1 adducts introduced a perturbation of the DNA localized at the two sites of adduction. The calculations predicted that each adduct introduced a "kink" into the DNA helical axis. However, the pseudodyad symmetry relating the two intercalation sites resulted in no net bending of the DNA. The results suggest the possibility that AFB1 lesions at adjacent guanines in the 5'-GC-3' sequence may be recognized or processed differently than are isolated AFB1 lesions.